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Animal Model of Premature Ovarian Insufficiency Based on Data Mining
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[Abstract] Objective: To study the modeling characteristics of the animal model of premature ovarian
insufficiency and provide references for the standardization of the animal model of premature ovarian
insufficiency, thus offering a better research basis to the pathogenesis, diagnosis, and treatment of the disease.
Method: The animal experimental literature of premature ovarian insufficiency in the past decade was obtained
by searching China National Knowledge Infrastructure (CNKI), Wanfang, VIP Chinese Technology Periodical
Database, China Biology Medicine (CBM) , and PubMed. The types of experimental animals, modeling
methods, dosage, administration scheme, modeling standards, and detection indicators were summarized. The
frequency analysis was performed with Excel, the association rule analysis was performed with SPSS Modeler
18.0, and the results were visually upgraded with Cytascape 3.6.1. Result: A total of 281 articles were

included, and most animal experiments on premature ovarian insufficiency were performed on SD rats or
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BALB/c mice. Most modeling methods were iatrogenic induction, and the main modeling drug was
cyclophosphamide. Erestrous cycle disorder was selected as the modeling standard. Ovarian histomorphology,
estradiol, follicle stimulating hormone, and estrous cycle were selected as the detection indicators to
comprehensively evaluate the model from multiple aspects. Conclusion: SD rats are mostly used to induce
modeling in animal experiments on premature ovarian insufficiency through first intraperitoneal injection of
cyclophosphamide 50 mg-kg"' and 8 mg-kg'-d" from the next day for 14 d, which has the advantages of easy

operation, high modeling rate, and consistency with the disease pathogenesis. This paper can provide references

for basic animal experimental research of premature ovarian insufficiency.
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Table 1 Distribution of experimental animal species

EILUEIES AR 7 H /%
SD KR 135 48.04
BALB/c/Mi 51 18.15
C57BL/6 /N, 31 11.03
Wistar K fil 28 9.96
E W/ R 16 5.69
ICR /IR 13 4.63
B6AF1 /)il 2 0.71
HAKH A 2 0.71
JK B 1 0.36
L TR/ R 1 0.36
Fvb-wt /N i, 1 0.36

K2 SDARERAXNSH
Table 2 Distribution of modeling methods in SD rats

WIRES BB i H/%
A 48 36
CTX 40 30
S| 11 8
TR LI O 11 8
o7 R i 9 7
EIE 4 3
AL 4 3
CTX+1TH% 2 1
ERIRINEA 2 1
9P HE e 5t 1 1
B 3 2K 1 1
N TR+ NI 2 1

&3 BALB/c/IREEFKSH
Table 3 Distribution of modeling methods in BALB/c mice

Ji R i /%
B 3 2K 39 76
o TR 1 7] 5 10
CTX 3 6
v Hk 2 4
SN SPATE 1 2
CTX+H % 1 2
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Table 4 Frequency distribution of modeling mode

TR R AT T AT J WALE NG AR %
EEPE  CTX PIT 254 K A= B AR P 2 ) S iy T R PR AR AT B R 200 FASURE 20 1~20 72 25.62
AT 2 WRaRa B A 7 S0 I e Y A S = B v R M 2 A 970 63 2042
e E Bk A
S| 5~14 23 8.19
CTX+H % 1 16 5.69
y 5k G 0T R 2 3 SRR, LA I R R AE T R R 2 SR AR BT, 1~30 8 2.85
16 53 37 5 45 T U
REKIIBETNH H R 00 A b L DB 1 1 0.36
A HE R T4 2 A AR T T 355 5 40 A T A LA 4T 30 1 0.36
fEtE  BEHH 3 2K 3 W 3 22 I 7 WIAT 4 22 Ik B B 54 DAy 0 D5 7 5 B SR A S g 1 28~42 44 15.66
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B WA 4 Z ik 42 1 0.36
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Table 5 Dosage and scheme frequency distribution of CTX Table 6 Dosage and scheme frequency distribution of
modeling (n>2) tripterygium wilfordii
2 250 B T R BB 5 /% RS S BB & /%
K S0mg-kg', 452 Kl 8 mg-kg'-d',i#EL14d 22 30.56 50 mg-kg'-d", %Lk 14d 33 52.38
75 mg-kg' — R4 2 7 9.72 75 mg-kg'-d', L 14 d 16 25.40
30 mg-kg'-d"', #LESd 6 8.33 40 mg-kg'-d',EL10d 3 4.76
90 mg-kg' — kML 5 6.94 40 mg-kg'-d"', %L 30d 2 3.17
TR 50 mg-kg' 4 2 Kl S mg-kg'-d", L 14 d 4 5.56 60 mg-kg'-d"', %% 9d 1 1.59
70 mg-kg' — KP4 2 3 4.17 55mg-kg'-d!, ELE14d 1 1.59
K200 mg-kg', 5 2 Kl 8 mg-keg'-d”, 4k 14d 2 2.78 50 mg-kg'-d!, 428 d 1 1.59
50 mg-kg'-d"', %52 d 2 2.78 40 mg-kg'-d”', %260 d 1 1.59
30 mg-kg'-d"', %20 d 2 2.78 40 mg-kg'-d", %L 20 d 1 1.59
50 mg-kg'-d", #LE15d 2 2.78 40 mg-kg'-d", &L 14d 1 1.59
60 mg- kg — K PEL 24 2 2.78 40 mg-kg'-d"', L 104d 1 1.59
30 mg-kg'-d"', #4E 7 d 2 2.78 75 mg-kg'-d”', %L 20d 1 1.59
40 mg-kg' B H 20, #ELE15d 1 1.59
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Table 7 Dosage and scheme frequency distribution of cisplatin

2 2500 1 T 5 KR i /%
6 mg-kg" 1R, 32K 8 34.78
2mg-kg'-d", %L 7d 5 21.74
4mg kg B 1R, FE 2K 4 17.39
5mg-kg' B 1R 32K 1 435
45mg-kg'-d",#ELESd 1 435
3mg-kg'-d', %L 7d 1 435
2.5mg-kg'-d!,#ELETd 1 435
1.5mg-kg'-d"', %% 14 d 1 435
1.5mg-kg'-d", #44:7d 1 435

B 4O 5 A8 4R (217 IR, 13.28%) . 3 1 JE 48
(210K ,12.85%) M B (201 1K, 12.30%) , & I 45
o S A ST A3 A1 DL 11, R AR AT =10 Uk, 4 AR
k12,

E VI kit -8 E ki

Table 11  Overall frequency distribution of detection indicators

®8 CTX+HBREBRAATERFRABSH
Table 8 Dosage and scheme frequency distribution of CTX

combined with busulfan

A6 045 BRI/ TR A6 I 4 A B/ i /%
Hik=100 6 6.98
50<ii 4<100 2 2.33
204 £ <50 5 5.81
S<H AL <20 13 15.12
HE <5 60 69.77

F 12 KWNIERRE S (n=10)

Table 12 Frequency distribution of detection indicators (n>10)

Y2 e KT % BEUYC L%

CTX120 mg kg '+[17% 12 mg-kg', — R4 24 9 56.25
CTX120 mg-kg '+ 1% 30 mg-kg', — R E 4 24 5 31.25
CTX120 mg-kg '+ 7% 25 mg-kg', — R4 24 1 6.25
CTX200 mg-kg '+ 7% 20 mg-kg', — R4 24 1 6.25

®9 VCDERBHFERFT RN
Table 9 Dosage and scheme frequency distribution of VCD

E TR B ST S R IR o7 H /%
160 mg-kg'-d", #4154 9 56.25
80 mg-kg'-d", %L 15d 4 25.00
80 mg-kg'-d", %L 14d 1 6.25
80 mg-kg'-d"', %420 d 1 6.26
80 mg-kg'-d", &Lk 45d 1 6.25

®10 AERERERBSH

Table 10 Frequency distribution of western medicine modeling

standard
P 12 SIS 1 AR 5 /%

EIEIREIE-R 206 7331
O 52 BUE A8 U 39 13.88
PEWER BUE 16 5.69
Sy 1 J 0 3L+ R 7 2.49
U1 S 41 2T 245 2 AR 1 9 3R el s 4 1.42
Sl R ZE L+ O S0 SO A A U 4 1.42
SR A 4 1.42

Sy e W 2K FL+ 00 S 2 SUR A8 24 MO + PR o 1 0.36

2.5 a5 bR
250 BRI AT A8 BRI B L A0 4 86
ift, SRR 1 634 . FerpHEA AT 3 057 19 73531 S BR
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i 1 210
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B0 R 200
-2 ULRR = 132
B R 108
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U IS 68
) — MR 66
O 55 40 g 94 12K P 31
b 5 7 4 30
B/ ST 28
Mmi=B 25
Z{ i) 24
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PU B WA e 1A ok 2 12
A2 200 i 8 T A 12
B 41 i £ 938 /4 I -2 5k A 11
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1 & 45 AR K B ) 4%

Fig.1 Network association diagram of testing indicators
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